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Global Zombies

Abstract

We propose a two-step filtering process using interest coverage ratio and default prediction
models to measure the extent of “zombieism” globally: a phenomenon that describes the
existence of companies that are insolvent but continue to survive due to unusual market
conditions and the support of financial institutions and government. We find that the av-
erage share of publicly traded zombie firms in the world’s 20 largest economies increased
significantly in the past 30 years, at above 7% at the end of 2020. We also find that fi-
nancial market development, creditor rights, and debt enforcement efficiency help explain
cross-country variations in zombie ratios. Using staggered bankruptcy reforms in eight coun-
tries after 2000 as an exogenous variation to the modernization of bankruptcy law, we find
that the zombie ratio declines by 1.3 percentage points after the reforms in those countries.
Reforms strengthening creditor rights lead to a larger reduction.

Keywords: Zombie Firms, Financial Distress, Interest Coverage, Z-Score, COVID-19, High-
yield Debt, Creditor Rights, Bankruptcy Code
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1 Introduction

The global economic challenges exacerbated by the COVID-19 pandemic have increased con-
cern about the zombie firm phenomenon among government policymakers, bank regulators,
quasi-governmental organizations, scholarly discussions, and recently, the media.1 Even
bankruptcy judges expressed similar concerns.2 These “walking-dead” companies, which
have become insolvent by some definitions and would cease operations under normal cir-
cumstances, continue to operate owing to factors such as government support or financial
institutional aid. In addition, the explosive growth of corporate debt in the United States
and other countries, combined with historically low interest rates, has possibly resulted in
an increasing number of zombie firms globally.

Prior studies show that the presence of zombie firms distorts credit allocation and im-
pedes real economic growth. Subsidized credit to zombie firms has real effects on corporate
investment, employment, productivity, profits, and price deflation.3 The existing discussion
and empirical evidence center on the creation of zombies in a specific country or through a
particular economic channel, such as banks’ easy credit and government support. None of
the prior studies measure the extent and institutional/market determinants of such entities
across a broad spectrum of countries over a long period, nor the reasons for cross-country
differences. To bridge this gap, our study aims to quantify the extent of zombieism with
global implications. Specifically, our study focuses on two critical aspects of the zombie
problem: (1) how to properly quantify the amount and significance of zombie firms across

1See “The Corporate Undead: What to Do About Zombie Firms,” The Economist, September 29, 2020;
“America’s Zombie Companies Rack up $2 Trillion of Debt,” Bloomberg, November 17, 2020; “Zombie Firms:
The Dangers of the Walking Dead,” Group of Thirty, ”Reviving and Restructuring the Corporate Sector
Post-Covid,” December 1, 2020; “Zombies Threaten European Bank Recovery,” January 13, 2021, Wall Street
Journal; and “For Europe, Sizable Decline in Bankruptcies Could Bode Ill,” New York Times, January 25,
2021.

2For example, during a recent lecture at NYU’s Stern School of Business, Judge Robert Drain, a
bankruptcy judge at the Southern District of New York, White Plans Division, recalled that at a num-
ber of meetings with bankruptcy judges, academics and ministry officials in China in 2015, the subject of
zombie firms often came up as to their relevance to the health of the economy.

3See Caballero, Hoshi, and Kashyap (2009); Lam, Schipke, Tan, and Tan (2017); Acharya, Crosignani,
Eisert, and Eufinger (2020); Acharya, Eisert, Eufinger, and Hirsch (2019), and Acharya, Lenzu, and Wang
(2021), for example.

2

Electronic copy available at: https://ssrn.com/abstract=3970332



the major world economies, and (2) what economic forces and legal institutions contribute
to the extent of zombieism.

For this study, we compile a comprehensive data sample that encompasses all publicly
traded nonfinancial firms from 1990 to 2020 in the World Bank’s top 20 economies by GDP
at the beginning of 2020. Financial data on individual firms are retrieved from Compu-
stat/CRSP for US-based firms and Worldscope/Datastream for non-US-based firms. Our
sample consists of 431,093 firm-year observations.

We adopt a two-step filtering process to identify zombie firms in these countries over time.
First, we calculate the interest coverage ratio (i.e., EBITDA to interest payment) for each
firm in a year. Because it is not uncommon for some firms to continue to operate for several
years after their earnings or cash flows fall below the interest expense (i.e., interest coverage
ratio less than one), the interest coverage ratio test alone is “aggressive” in identifying zombie
firms. A low-interest coverage ratio can be associated with temporary shocks to sales and
earnings and a short-term increase in total interest payments, which may not be severe
enough to cause a firm to default. Therefore, we adopt a second filter using the Z-score
model developed by Altman (1968) and a modified version, the Z”-score model, developed
for international and privately owned firms (Altman et al., 1995), both of which account
for firms’ accounting health, such as profitability, insolvency, and liquidity. To smooth out
short-run fluctuations, a firm is treated as a zombie if its three-year moving average interest
coverage ratio is less than one and either the three-year moving average Z-score or Z”-score
is below zero.

Using this double-filtering procedure, we find that the average number of zombie firms as a
percentage of listed firms in the world’s 20 largest economies increased significantly from 1990
to 2020, up from just under 1.5% in 1990 to 6.8% in 2003, a transitory high. The percentage
was then halved between 2003 and 2007 (immediately before the 2008–2009 financial crisis)
but returned to above 7.0% in 2020. Interestingly, the zombie ratio barely changed from
the year before the COVID-19 pandemic started (2019) to one year later. This finding is
attributed to the presence of two opposing forces during the pandemic period. On the one
hand, numerous large businesses declared bankruptcy following a severe economic downturn.
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In the United States, for example, a record number of large companies filed for bankruptcy
in 2020 (Altman, 2021). On the other hand, the unprecedented central bank intervention
in financial markets and government support such as moratorium on interest payments for
financially distressed companies, particularly small and medium-sized businesses, helped to
defer corporate bankruptcy worldwide.

We find considerable cross-country variations in the share of zombie firms. Importantly,
there is a clear monotonic upward trend in the fraction of zombie firms in the United States
in recent decades, but it has trended down in countries like China, Japan, and Germany.
Overall, among the 20 countries in our sample, Canada, Australia, and France have the
highest fraction of zombie firms, while Japan, Saudi Arabia, and Mexico have the lowest
fraction in 2020. We also find that smaller enterprises (those with sales below $50 million)
have a much greater likelihood of being zombie firms. The firm size effect perhaps reflects
banks’ “too small to fail” strategy, which results in lower bank write-offs, especially during
stressed economic periods. There are also government incentives for banks to subsidize small
firms (Acharya et al., 2020), which was observed during the COVID-19 pandemic in many
countries.

The second part of this study explores the determinants of cross-country differences in the
extent of zombieism using multivariate regressions. First, we investigate whether financial
market developments contribute to a rise of zombie firms globally. In the past two decades,
corporate debt instruments, especially high-yield bonds and leveraged loans, experienced a
tremendous growth worldwide. The growth is partly attributed to institutional investors
such as pension funds and insurance companies taking on high-yield investments to meet
future obligations in a low-interest-rate environment. The tremendous growth of the high
yield debt markets likely provided an ideal environment for the survival of zombie firms.

To construct country-year measures of debt financing activities, we collect global bond
issuance by more than 9,000 issuers in the 20 largest economies in our sample period using
S&P’s RatingsXpress and global syndicated loan issuance from Thomson Reuters’ LPC
Dealscan database. Using these two sources, we are able to construct a set of measures on
annual country-level debt issuance, including total bond issuance, high-yield bond issuance,
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total loan issuance, and leveraged loan issuance in US dollars, scaled by a country’s nominal
GDP. In addition, we calculate the total market capitalization in each country and year using
financial reports of all firms in our data sources to measure equity market development.

We perform ordinary least squares (OLS) regressions of the fraction of listed zombie firms
in a country-year on financial market development and a set of control variables that measure
economic growth, firm size, age, and industry composition, interest rate environment, and
differences in legal institutions. We find a strong positive relationship between the extent
of zombieism and debt issuance activity in a country. The size of the high-yield bonds and
leveraged loans markets are especially important for the growth and persistence of zombie
firms over time. In economic terms, a one-standard-deviation increase in high yield bond
issuance leads to an 0.6-percentage-point higher zombie ratio. The results are intuitive
because zombie firms need to access the high-yield financing markets to stay afloat. The
loan market activities are equally important at explaining cross-country variations of zombie
ratios. Moreover, despite strong statistical significance of the size of equity markets in
explaining the zombie ratios, the economic effects are relatively small. The evidence together
suggests that development of the financing markets, especially high-yield markets, is an
important driver for cross-country variations in zombie ratios.

Among control variables, the fraction of zombie firms is lower in countries with higher
GDP growth, larger stock returns, and investment-grade sovereign credit ratings. Countries
that have a higher fraction of small firms or young firms listed on the public exchange
and countries with lower manufacturing activities have higher zombie ratios. Furthermore,
zombie ratio is higher in an accommodating interest rate environment (i.e. when central
bank’s discount rates are lower). Moreover, a country’s legal system has a strong association
with zombie ratios—the fraction of listed zombie firms in common-law countries is about
one percentage point higher than that in French- and German- law countries.

We next examine whether cross-country variations in creditor rights and debt enforcement
efficiency explain zombie ratios. Our results show that countries with stronger creditor
rights have a lower fraction of zombie firms. The evidence suggests that because lenders in
countries with strong creditor control rights are equipped with adequate tools for liquidating
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or restructuring distressed businesses before they run to the ground, zombie ratios are lower
in those countries. Additionally, we demonstrate that the extent of zombieism is lower in
countries with more efficient debt enforcement procedures. That is, when bankruptcy courts
operate efficiently and debt enforcement time is short, firms are more likely to use the judicial
process to resolve financial distress through restructuring, resulting in lower zombie ratios.

In the last section of our analysis, we disentangle the effect of bankruptcy law on re-
solving zombie problems from other legal institutions and economic factors. Specifically, we
rely on prior research to identify significant bankruptcy code reforms in our sample coun-
tries for identification. Using bankruptcy reforms in eight countries, including Brazil, China,
France, India, Japan, Italy, Spain, and the United Kingdom between 2000 and 2009, we
perform difference-in-differences tests to examine whether the fraction of zombie firms in-
creases/declines after reforms. Our specifications include year and country fixed effects to
account for unobserved time and country-specific heterogeneity.

We find that countries that make major reforms to their bankruptcy law on average expe-
rience a 1.3-percentage-point reduction in the fraction of zombie firms, representing a 25–30%
reduction in the historical average across countries. Furthermore, examining the time-series
dynamics of zombie ratios around the bankruptcy reforms, we find no significant differences
in zombie ratios between reformed countries and other countries in the three years before
the reform took place, alleviating the concern that bankruptcy reforms are endogenous re-
sponses to zombie problems in those countries. Finally, we investigate whether zombie ratios
evolve differently after the reform for countries that adopt more creditor friendly bankruptcy
laws versus those that adopt more debtor friendly laws. We find that the adoption of more
creditor friendly bankruptcy laws leads to a 1.6 percentage points larger reduction in zombie
ratios than the adoption of more debtor friendly laws.

Our study offers new insights into a growing literature on zombieism in global economies.
Prior studies such as those by Caballero, Hoshi, and Kashyap (2009), Lam, Schipke, Tan,
and Tan (2017), Banerjee and Hofman (2018), Acharya, Crosignani, Eisert, and Eufinger
(2020), and Acharya, Eisert, Eufinger, and Hirsch (2019) argue that zombie firms’ presence
distorts credit allocation and impedes real economic growth. Subsidized credit to zombie
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firms has real effects on corporate investment, employment, productivity, profits, and price
deflation in various countries. In contrast to these studies, which focus on the actual effects
of zombieism using either a country-specific measure or a more “liberal” measure such as the
interest coverage ratio,4 we propose a more holistic insolvency filtering process for identifying
zombie firms in the world’s 20 largest economies.

This paper also adds to our understanding of how financial markets affect real economic
activities. Compared to prior studies that document the positive effects of financial market
development on investments, innovation, and economic growth (e.g., Greenwood and Jo-
vanovic, 1990; Guiso, Sapienza, and Zingales, 2004; Bekaert, Harvey, and Lundblad, 2005;
Brown, Fazzari, and Petersen, 2009; Hsu, Tian, and Xu, 2014; Philippon, 2015), we examine
the effect of financial markets on zombie problems. Our findings suggest that the survival
of zombie firms over time may be an unintended consequence of the development of debt
financing markets, especially the high-yield corporate debt markets around the world. The
availability of cheap credit to risky firms as a result of both unconventional monetary policies
and the growth of yield-seeking institutions not only allows low-rated and young firms to
innovate and grow (Robb and Robinson, 2014; Hochberg et al., 2018) but also provides an
accommodating environment for zombie firms to survive.

Finally, our study contributes to the literature on creditor rights and insolvency law re-
forms. Prior studies show that bankruptcy law reforms and the associated changes in creditor
rights affect corporate investment, innovation, risk-taking, capital structure, loan contract-
ing, banking competition, and economic growth.5 We examine the impact of bankruptcy law
on the resolution of zombie problems. We demonstrate that as creditor rights strengthen af-
ter law reforms, distressed firms likely end up in bankruptcy and the number of zombie firms
declines as a result. Our paper is closely related to Becker and Ivashina (2021), who show
that efficient insolvency resolution procedures lead to more use of bankruptcies to resolve

4For example, a research report by the Bank of International Settlements (Banerjee and Hofman, 2018)
defines zombie firms as those with an interest coverage ratio of less than one for three consecutive years.

5See, Djankov et al. (2008); Davydenko and Franks (2008); Acharya and Subramanian (2009); Bae and
Goyal (2009); Gilson et al. (2010); Acharya et al. (2011a); Vig (2013); Pontcelli and Alencar (2016); Rodano
et al. (2016); Gopalan et al. (2017); Gormley et al. (2018); John et al. (2020); Li and Pontcelli (2021), for
example
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distress and lower zombie lending in economic downturns. Furthermore, examining a long
time series of business credit in 17 advanced economies, Jordà, Kornejew, Schularick, and
Taylor (2021) show that efficient restructuring procedures reduce the macroeconomic fall-
out of corporate debt booms. Different from these studies, we take advantage of bankruptcy
reforms in eight major economies not only for identifying the effects of the modernization of
bankruptcy law on addressing zombie problems across countries but also for zooming in on
laws that strengthen creditor rights. Our findings have direct implications for policymakers
seeking to mitigate the domestic zombie problem and enterprises pursuing a conducive legal
environment to survive.

2 Data Sample and Variable Construction

2.1 Public firm sample

Our study sample starts with all publicly traded firms from the top 20 economies by GDP
as defined by the World Bank at beginning of 2020.6 We collect annual financial statements
on US firms from Compustat and non-US firms from Worldscope from 1990 to 2020. We
remove firms for which we cannot find corresponding primary share information in CRSP and
Datastream. We also remove financial institutions (SIC between 6000 and 6799) and public
administrations (SIC between 9100 and 9999). These entities have distinct capital structures
and funding sources, making them difficult to compare to other businesses, particularly those
in different countries. We analyze only firms that have no missing interest coverage and data

6Although data sources such as Bureau van Dijk Orbis and S&P Capital IQ contain records of private
firms, there are large cross-country variations in disclosure regulations and thus information availability for
private firms. For example, private firms in the United States are not required to disclose their financials
unless seeking capital in the bond markets. European regulators require financial disclosure of many private
firms, mostly after the adoption of the International Financial Reporting Standards (IFRS) in 2005. Those
regulation-driven differences lead to an endogenous heterogeneity in the availability of accounting items
needed for calculating the Z”-score. Furthermore, financial disclosure of certain private firms, such as the
unlimited liability entities in Europe, are mostly voluntary, resulting in a selection basis in the analysis of
private firms. For these reasons, we do not study private firms in this paper.
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items required to calculate Altman Z- and Z”-scores.7 We use the following formulas to
determine these scores:

Z − Score = 1.2 × Current assets–Current liabilities

Total Assets
+ 1.4 × Retained Earnings

Total Assets

+ 3.3 × EBIT

Total Assets
+ 0.6 × Market V alue of Equity

Total Liabilities
+ 1.0 × Sales

Total Assets

(1)

Z” − Score = 3.25 + 6.56 × Current assets–Current liabilities

Total Assets
+ 3.26 × Retained Earnings

Total Assets

+ 6.72 × EBIT

Total Assets
+ 1.05 × Book V alue of Equity

Total Liabilities
.

(2)

We remove observations in a given year for a country if our sources contain fewer than 50
firms in the year so as to ensure that we have enough observations and statistical power to
draw reasonable country-level inferences. We further remove firms that have an S&P rating
of D (default) or SD (select default) because such firms are already in a restructuring mode.
Our final sample has 431,093 unique firm-year observations from 1990 to 2020 in the 20
largest world economies.

2.2 How to measure zombie firms: A two-step filtering process

In this section, we propose a two-step filtering process to determine zombie firms using an
accounting-based measure and a default predictor. Although no commonly accepted method
for defining zombie firms exists, a number of studies have relied on firms’ interest coverage
ratios, probably due to calculation simplicity and data availability. In these settings, zombie
firms refer to those with less-than-one interest-coverage ratio, defined as EBIT/Interest or
EBITDA/Interest (e.g., Banerjee and Hofman, 2018; Adalet McGowan et al., 2018).8 Intu-

7The Z” model is similar to the Z model and was first proposed for firms from emerging markets (Altman
et al., 1995). The model is applicable internationally to both publicly and privately held businesses and
to all types of nonfinancial businesses as well as manufacturing and non-manufacturing industries (Altman
et al., 2017, 2019)

8For example, Banerjee and Hofman (2018) indicate that coverage ratios less than one are observed for
16–20% of listed firms in the United States, and the press has reported similar or higher percentages of firms.
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itively, a firm that is unable to create sufficient earnings or cash flows to meet its interest
payments, but is able to survive for a few years, should be classified as a zombie. However,
the interest coverage criteria can be “aggressive” for determining zombie firms, resulting in
substantial overestimation of the zombie problem.9

A special report by S&P’s (2011) demonstrates this point. Among a set of companies
rated by the agency from 2005 to 2007, the median EBIT interest coverage ratio was 0.4,
and the median EBITDA interest coverage ratio was 1.1. More than half of all CCC-rated
firms, and many B-rated companies, have interest coverage ratios less than 1.0 for several
consecutive years and would, therefore, be classified as zombies by the interest coverage
criterion. In addition, with leverage ratios exploding in recent decades in countries like
the United States, it is reasonable to expect that the number of firms not able to generate
enough operating income to cover their interest payments, even in the relatively low-interest-
rate period, also increases. As a result, the interest coverage test alone would result in an
overestimation of the number of zombies, and we, therefore, only employ it as one of two
combined filters for measuring zombie firms.

For our second filter, we choose one of the most popular default/bankruptcy prediction
models, the Z-score model and the Z”-score model. These models help one accurately identify
financially distressed firms that are close to being in default. To assess the validity of the
two models for zombie designation, we build bond rating equivalent (BRE) values of the two
measures by using US firms. Appendix Table 1 presents the median Z-score by ratings of all
US firms rated by S&P from 1992 to 2020 (in Panel A) and the median Z”-score by ratings
of all US firms rated by S&P from 1996 to 2020 (in Panel B). The table clearly shows that
the BRE for defaulted bonds has a Z-score or Z”-score of approximately zero.10

9A few earlier studies such as those by Caballero, Hoshi, and Kashyap (2009) and Giannetti and Simonov
(2013) rely on interest rate subsidization for zombie designation. While this is an acceptable definition, it is
too restrictive and difficult to monitor with a high degree of accuracy, especially across multiple regulatory
and financial regions in different economic development stages. Additionally, a firm is more likely to be
labeled as a zombie during a particularly stressful period, such as the collapse of financial institutions or a
pandemic, and then it would revert to generally successful operations once the adverse scenario passes.

10Note that the defaulting firm sample that is used to calculate the median Z”-score of a defaulted firm
includes a large sample of firms that have gone bankrupt, missed interest or principal payments, or been
restructured out-of-court, known as a distressed debt exchange (Altman and Kuehne, 2020).
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Based on these observations, we designate any firm with a three-year moving average of
interest coverage (IC) less than one, and a three-year moving average Z-score (Z) or Z”-score
(Z”) below zero, as a zombie firm to avoid measurement error resulting from temporary
fluctuations of firm performance. Table 2 presents country-level summary statistics of the
two zombie measures based on IC and Z and IC and Z”. The average fraction of zombie
firms in 20 countries from 1990 to 2020 is about 5%, regardless of which Z-score measure is
used. In contrast, the average fraction of zombie firms would be 16% if only the IC test is
used.11

2.3 Country-year measures

The first set of country-level measures that we construct is for measuring a country’s present
economic conditions and fiscal strength and growth perspectives. The three measures are:
annual GDP growth rate (GDP growth), value-weighted returns of all stocks primarily listed
in a country (Stock index return), and an indicator for whether a country’s sovereign credit
rating is investment grade (Sovereign rating (investment grade)) or not. The data sources
for GDP growth, stock returns, and sovereign credit ratings are the IMF, Datastream, and
the S&P Global Credit Ratings database (RatingsXpress), respectively.

Because small enterprises may be more likely than large firms to get subsidies from
governments and their cooperating financial institutions for social, cultural, and economic
reasons, we construct a country-year measure of the fraction of small firms to adjust for
cross-country variations in the size distribution of publicly traded firms. We define small
firms as those firms with $50 million or lower in revenue using the Basel standard.12 Fraction
of small firms is defined as the number of small publicly traded firms scaled by the total

11In Appendix A, we assess the performance of the distance-to-default (DTD) measure developed by
Merton, and commercially implemented by Moody’s KMV, in estimating the extent of zombieism in our
sample. Because of the extremely volatile pattern and thus potential large errors in identifying zombie firms
using DTD, we focus mainly on the two-step filtering process in our analysis.

12We do not refer to small firms by their market capitalization because some of the small-cap firms
performed exceptionally well in some developed economies throughout the pandemic. The so-called small-
cap label can include firms with up to $6 billion in market cap, as evidenced by the Russell 2000 Small-Cap
Index with an average (median) firm market cap of about $2 billion ($600 million).
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number of listed firms. Similarly, we measure the fraction of young firms in all listed firms
(Fraction of young firms) because young firms are more risky due to lower capitalization and
less buildup in retained earnings than mature firms. Young firms are defined as those that
have an age of less than the sample median (12 years). Firm age is determined by the number
of years since its financial statements and stock trading records became publicly available. In
addition, we construct a measure to proxy for an individual country’s industry composition.
Fraction of manufacturing sales is defined as the annual total sales of all manufacturing firms
(SIC between 2000 and 3999) in a country as a percentage of total sales of all listed firms.

We next build a country-year measure for whether a country’s central bank has a lenient
monetary policy. We obtain monthly observations of central banks’ discount rates and
Treasury bill rates from Global Financial Data and Datastream. We use the discount rate
for a country if its history goes back to the start of our sample period; otherwise, we use
the Treasury bill rate. Because rates across countries have large variations and are highly
skewed, we define an indicator variable Low interest rate that takes on the value of one if a
country’s central bank rate in a given year is below the sample median.

We obtain information on global bond issuance for the 20 largest economies in our sam-
ple from S&P’s RatingsXpress, which comprises a complete history of credit rating records
for over 9,000 global issuers. To construct a country-year measure on the aggregate is-
suance of corporate bonds by their ratings (i.e., whether they are investment grade or non–
investment grade), we focus on the rated corporate bond–like instruments, including bonds,
notes, debentures, and medium-term notes. That is, we do not include other forms of cor-
porate debt, such as first mortgage bonds, because these instruments are secured and not
usually rated. We then use the initially issued amount of each debt instrument to calcu-
late the annual issuance amount of investment-grade bonds and high-yield bonds (i.e., those
rated non–investment grade) in each country and year. Similar to Becker and Josephson
(2016), for comparison across countries, we convert local currencies to US dollars using spot
foreign exchange rates obtained from Datastream. To measure loan issuance activities, we
resort to Thomson Reuters’ LPC Dealscan database, which contains detailed facility-level
information of syndicated loans issued in different countries and currencies. We obtain all
loans issued by firms in the top 20 economies after 1994. We also convert each loan facility

12

Electronic copy available at: https://ssrn.com/abstract=3970332



amount denominated in a local currency to US dollars. Moreover, we categorize a loan as
“leveraged” if a facility belongs to the leveraged or highly leveraged segments in Dealscan.

We build five sets of measures for a country’s debt financing activities. First, we calculate
the total annual amount of corporate bond issuance, including both investment-grade and
high-yield bonds, in each country and scale it by GDP level. Second, considering that high-
yield financing markets are perhaps more relevant to the survival of zombies, we calculate
the annual amount of high-yield corporate bond issuance in each country and scale it by the
GDP level. Next, we use total loan issuance and leveraged loan issuance to construct similar
measures. Finally, we follow prior studies to construct a proxy for equity market development
(e.g., Hsu et al., 2014). We calculate the total market capitalization of all listed firms in
each country-year with available accounting information. Similar to debt financing activity
measures, we scale the total market capitalization by GDP level.

We obtain the creditor rights index proposed by La Porta, Lopez-de Silanes, Shleifer,
and Vishny (1998) (LLSV) and Djankov, McLiesh, and Shleifer (2007) (DMS) and debt
enforcement time from Djankov, La Porta, Lopez-de Silanes, and Shleifer (2003) (DLLS)
and Djankov, Hart, McLiesh, and Shleifer (2008) (DHMS). In addition, we identify the
legal origins (i.e., common law, French, or German) of our sample countries to control for
disparities in the litigation environments between nations.

Table 1 provides detailed variable definitions. The summary statistics of country-level
measures are presented in Table 2. Appendix Table 2 presents the correlation matrix of the
variables.

3 An overview of zombie firms around the world

In this section, we present the time series of the fractions of zombie firms globally, and discuss
the impact of the COVID-19 pandemic on the extent of zombieism and the firm size effect
on fractions of zombie firms across countries.
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3.1 Time-series patterns

Figure 1 presents the average annual percentage of zombie firms, based on our double-filter
approach, in the population of public firms of the 20 largest economies. It shows that the
fraction of zombie firms around the world was under 2% in the early and mid-1990s, before
rising to 6.8% in 2003, a transitory high. The fraction was then halved between 2003 and
2007, just before the 2008–2009 financial crisis, following which there was a growing trend
of zombieism worldwide. The percentage of zombie firms returned to 7% in 2017 and then
increased to slightly above that level in 2020.

Figure 2 shows the fraction of zombie firms for the top four economies, the United States,
China, Japan, and Germany. Each country exhibits unique patterns in how zombieism has
evolved over time. The fraction of zombie firms in the United States shows an increasing
secular trend since 1990. It increased from less than 4% in the mid-1990s to more than 8%
in 2002. At the end of 2020, the fraction of zombie firms in the United States stands at
close to 9% when zombie firms are determined using IC and Z-score and at 10% if IC and
Z”-score are used.

Zombies in China, on the other hand, exhibited an inverse V-shape from 1998 (when
there are at least 50 firm observations) to 2017. The fraction of zombie firms peaked in 2006,
reaching above 6%, before a decline over the next 10 years, followed by a slight reversal
from 2018 to 2020. The timing of the start of the decrease in zombieism coincides with the
modernization of China’s Enterprise Bankruptcy Law in 2007.

Japan’s fraction of zombie firms experienced a steady increase from 1990 (0.1%) to the
mid-2000s (0.8%), coinciding with economic stagnation. It is worth noting that Japan’s
absolute value of the zombie ratio based on the double filter is low compared to that of
almost all other countries in our sample, possibly due to the country’s intra-firm accounting
subsidies, especially for listed firms. Importantly, in Appendix Table 3, we find that the
zombie ratio based only on interest coverage ratio was more than 9% in the 1990s and
increased to 14% by early 2000s in Japan. In fact, our zombie statistics based on interest
coverage ratio only are comparable to those of prior studies such as Nakamura (2016), who
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proposes a modified method of Caballero et al. (2009) to measure zombie firms in Japan. Our
evidence suggests that most listed Japanese firms may have enough liquidity and profitable
margins for not being recognized as zombies according to the double filter method, but they
have low interest coverage ratios.

Finally, despite a comparable increase in zombie firms from 1990 to the early 2000s,
Germany had a secular reduction in zombieism beginning in 2004, eventually falling to less
than 4% in 2020.

3.2 Impact of the COVID-19 pandemic

Various intriguing phenomena in 2020 make assessing the pandemic’s impact on zombieism
challenging. On the one hand, despite an economic rebound in the latter part of the year,
most firms in the world experienced significant profit and cash flow declines during 2020,
resulting in reduced interest coverage ratios for many firms. On the other hand, due to
the central banks’ accommodating monetary policy in many countries, the financial markets
performed well, which directly improved the Z-scores of firms in several countries. Moreover,
government support for small and medium-sized firms, such as moratoriums on interest
payments, likely delayed their bankruptcy filings. Hence, marginal firms that may have
failed under normal conditions continued to survive. Similarly, due to record-low interest
rates and direct central bank liquidity injections into many nations’ primary and secondary
debt markets, global corporate debt also increased significantly in 2020. In total, all of these
dynamics increased zombie populations in several countries, but the level of zombies actually
decreased in almost half of the top 20 countries.13

To assess the impact of the COVID-19 pandemic and government responses in 2020
on zombieism worldwide, Table 3 compares the country-level fractions of zombie firms in

13Global debt of all types as a percentage of global GDP increased by a record one-year amount of $29
trillion to $282 trillion, and global nonfinancial corporate debt increased by $6.6 trillion, also a record increase
amount based on data from the Federal Reserve of St. Louis, the IMF, and the BIS. Corporate debt increases
were found in both investment-grade and high-yield sectors; the latter enjoyed a record annual amount of
new issuance of $435 billion in 2020, an astounding amount during a financial crisis. This trend has continued
in 2021, with new issuance reaching a new record of $455 billion, according to Bank of America.
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individual countries between 2019 and 2020. Due to conflicting factors, we find that the
overall change in the global zombie rate from 2019 to 2020 is relatively small. When zombie
firms are measured by a combination of IC and Z-score, 12 countries showed an increase
in zombie rates, led by France (+2.25%), Russia (+1.57%), Australia (+1.38%), the United
Kingdom (+1.24%), and Mexico (+1.19%).

The United States experienced a slight increase in the zombie ratio from 2019 to 2020
due to two opposing forces. On the one hand, government policies particularly assisted firms
deemed systemically and strategically crucial, such as airlines and small and medium-sized
firms, to maintain employment to mitigate the economic impact of the pandemic. Many
distressed firms avoided bankruptcy as a result. On the other hand, many large firms—
mostly in less strategically important sectors—did not receive these direct supports. Hence,
the overall default rate on high-yield bonds increased to 6.7% in 2020 compared to 2.8%
in 2019 and was about twice the historic average of 3.3%, and a record number of large
US firms filed for bankruptcy (Altman, 2021). The public firm bankruptcy rates increased
from less than 1% in 2019 to almost 2% in 2020 (Figure 3). The relatively large number
of bankruptcies help reduce zombie ratios, as these firms undergo restructuring and are no
longer classified as listed zombie firms.14

In other countries, especially in Europe, the moratorium on interest payments and even
on bankruptcy petitions helped to explain the decrease in the zombie metrics. For example,
in countries like Germany, Italy, and Spain, the zombie ratio, based on the interest coverage
ratio, actually decreased in 2020 compared to 2019. In conclusion, we find that due to the
uniqueness of the pandemic’s dynamics, the zombie ratios of our sample of large countries
did not significantly change from 2019 to 2020.

14It is worth noting that the small changes also reflect the dynamics of our measures that captured the
reduction in cash flows and profits (two of the factors of the Z-score model) due to COVID-19, but also the
increases in market value of equity and corporate leverage, another important factor in the Z-score.
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3.3 Firm size effect

Except for systemically important firms, smaller firms are more likely than large firms to get
subsidies from governments and their cooperating financial institutions for social, cultural,
and economic reasons. Banks may have a “too small to fail” strategy, resulting in lower
bank write-offs (Peek and Rosengren, 2005). There may also be government incentives
for banks to subsidize small firms through lower-than-market interest rates, among other
conditions (Acharya et al., 2019). This was undoubtedly the situation during the COVID-19
pandemic in many countries; moratoriums on small business debt payments were imposed,
and bankruptcy was even prohibited in some countries. Therefore, it is crucial to examine
the zombieism phenomenon in our sample of countries by firm size to shed light on the
cross-country variations.

Table 4 presents the fraction of zombie firms by firm size in 2019. We use 2019 rather
than 2020 since the latter year may be an aberration due to the pandemic. We focus on
zombie firms based on the three-year moving average of an interest coverage less than one
and a Z”-score less than zero because the Z”-score is a better predictor of default by small
enterprises than the Z-score. Some remarkable patterns emerge. The two countries with the
highest fraction of zombie firms in their economies, Canada (31.9%) and Australia (25.2%),
have the largest proportion of small enterprises in listed firms (76% for Canada and 73%
for Australia, respectively).15 Although the fraction of listed small enterprises is small in
the United States (16%), at 42.5% the zombie rate for small enterprises is also high for this
subsample of firms. Not surprisingly, zombies in many European countries, such as Germany,
the United Kingdom, and France, concentrate in small enterprises.

Perhaps surprising, India, which has a relatively high proportion of small enterprises
(53%), has an overall proportion of zombies (7.0–7.8%) close to the sample average, as shown
in Table 3. This can be partially due to the high failure rate of small Indian firms, which
paradoxically lowers the surviving zombie rate. When a country has a high default/failure
rate with high nonperforming loans and bonds, like India, the failed companies become

15When smaller enterprises are removed, the zombie ratios in 2019 in the two countries decline from 28.7%
and 20.78%, respectively, to about 4%.
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delisted, resulting in fewer zombies among listed firms. China, on the other hand, has both
a small percentage of listed small firms and a low zombie rate (1.8%), partially influenced by
the unusual designation of persistent unprofitable firms that are often relegated to a delisted
status—ST (Special Treatment)—reducing the percentage of listed zombies (Altman et al.,
2010).

4 Financial Market Development

In the past two decades, unconventional monetary policies significantly increased both de-
mand and supply of corporate debt. Particularly, the extraordinary market turmoil during
the 2008 financial crisis and a slow subsequent economic recovery compelled central banks
around the world to maintain low interest rates. The low-interest-rate environment en-
courages institutional investors, such as pension funds and insurance companies, to take on
high-yield investments to meet future obligations. Corporate debt instruments, especially
high-yield bonds and leveraged loans, offer an attractive option for traditional asset man-
agers to boost expected returns. The growing demand of yield-seeking institutions prompted
fast growth of the high-yield bond markets around the world.16 We posit that the tremen-
dous growth of the high-yield debt markets, coupled with low-interest rates in the past
two decades, provided an ideal environment for the survival of low-productivity businesses,
leading to the growing number of zombie firms.17

To empirically examine whether the zombie problem can be explained by cross-country
variations of financial market developments, we perform the following ordinary least squares

16In the United States, the annual issuance of high-yield corporate bonds increased from $55 billion in
2008 to a whopping $435 billion in 2020, and the annual issuance amount in Europe increased from just
under $4 billion in 2008 to almost $120 billion in 2020, according to statistics compiled by Bank of America.

17With the fast development of finance markets, out-of-court restructuring has been increasingly used by
financially distressed firms in the United States in the past decade (Altman and Kuehne, 2020). Although
compared to bankruptcy, out-of-court restructuring is less costly and favored by investors, firms that restruc-
ture out of court are more likely to become distressed again (Altman and Karlin, 2009; Gilson, 1997). Hence,
this may make zombie ratios persist, at least in the short run. We do not empirically examine the impact of
out-of-court restructuring in our paper because of the limited time-series and cross-section information.
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(OLS) regression specification on country-year observations:

ZombieFractioni,t = βXi,t−1 + δControlsi,t−1 + Y earFE + LawOriginFE + ϵi,t. (3)

The dependent variable ZombieFractioni,t−1 measures the fraction of listed firms that are
classified as zombies in country i at time t. The variable of interest in the above equation
Xi,t−1 is the time-varying debt financing activities across countries. As described in Section
2.3, the 10 measures we adopt are Bond issuance, Bond issuance/GDP, HY bond issuance,
HY bond issuance/GDP, Loan issuance, Loan issuance/GDP, Leveraged loan issuance, Lever-
aged loan issuance/GDP, Market cap, and Market cap/GDP.

Controlsi,t−1 in Equation (3) is a set of additional explanatory variables for zombie ratios,
including GDP growth rate and stock index returns (both are proxies for economic growth);
sovereign credit rating, which measures a country’s debt capacity and fiscal strength; the
fraction of small firms, the fraction of young firms, and the fraction of manufacturing revenue,
which are critical for adjusting for cross-country variations in the size and age distribution of
publicly traded firms and economic activities by industries; and the interest rate set by the
central banks, which measures the leniency of monetary policies. We include year fixed effects
to control for secular trend and fixed effects by law origin (i.e., common law, French, and
German) because a country’s legal origin has been shown to be an important determinant of
both creditor rights and the availability of private credit (e.g., La Porta et al., 1998; Djankov
et al., 2007). Standard errors are clustered at the year level. The coefficient β captures how
cross-country differences in financing activities are associated with zombie problems.

The regression results are in Table 5, with Panel A presenting the results for zombie ratios
determined by IC and Z-score and Panel B showing the results when firms’ zombie status
is based on IC and Z”-score. Our results show that all measures for financial market devel-
opment have strong explanatory power for the zombie ratios across countries and over time.
First, on the relation between the overall bond issuance and loan issuance activities in a coun-
try and the zombie ratio, column (2) of Panel A shows that a one-standard-deviation increase
in the total corporate bond issuance as a fraction of GDP results in a 0.6-percentage-point-
higher zombie ratio. Similarly, column (6) shows that a one-standard-deviation increase in
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the total loan issuance as a fraction of GDP results in a 0.6-percentage-point-higher zombie
ratio. Second, columns (3), (4), (7), and (8) in both panels present the results showing
the effects of high-yield bond and leveraged loan market activities on zombie ratios. Using
estimates in column (4) of Panel A, we find that a one-standard-deviation increase in the
high-yield bond issuance as a fraction of GDP results in an almost 0.7-percentage-point-
higher zombie ratio. The leveraged loan market development has a similar but smaller effect
on the growth of zombies. A one-standard-deviation increase in the leveraged loan issuance
as a fraction of GDP results in an almost 0.2-percentage-point-higher zombie ratio, according
to the estimates in column (8) of Panel A.

We investigate whether the development of the equity markets explains cross-country
differences in zombie problems and report the results in the last two columns in both panels
of Table 5. The results show that countries with larger equity markets have more zombie
firms as a fraction of publicly traded firms. The results are intuitive, as better-developed
equity markets help listed firms raise equity capital; however, the economic effects are rel-
atively small. Considering the highly skewed distribution of market capitalization, we use
estimates in column (10) to infer that an interquartile change in the market capitalization
as a percentage of GDP leads to only a 0.1-percentage-point increase in the zombie ratio.18

Among other explanatory variables, the coefficients for GDP growth are negative and
statistically significant at the 5% level or lower in all columns, suggesting that high economic
growth leads to a lower number of listed zombie firms. Similarly, stock index returns in a
country also have a strong effect on zombieism. In addition, sovereign ratings have a large
effect on zombie ratio. Countries that are rated investment grade have zombie ratios that are
2–4 percentage points lower than those rated junk, based on the estimates in both panels.

The positive and significant coefficients for Fraction of small firms indicate that coun-
tries with a higher number of small firms listed have higher zombie ratios. The results are
consistent with our earlier findings that small firms are more likely to be classified as zom-
bies than large firms. The coefficient estimates for Fraction of young firms are positive and
statistically significant at the 10% level or better across all columns. The results show that

18Our results stay qualitatively the same when we include country fixed effects to account for unobserved
country-specific heterogenity. The results are in Appendix Table 4.
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countries that have a greater number of young listed firms have a higher fraction of zom-
bie firms. The coefficient estimates for Fraction of manufacturing revenue are negative and
statistically significant at the 1% level, but their economic effects are small. Furthermore,
lenient monetary policy has an important effect on the zombie ratio. Using estimates across
all columns in both panels, we find that the low-interest environment results in 0.5–1.2 per-
centage points higher zombie ratios. Finally, the coefficients for indicators of legal origins
suggest that common-law nations have a greater tolerance for zombies on average.19

In summary, the results in Table 5 show that financial market development, particularly
the growth of high-yield debt markets, contributes to the growth of zombie firms. In the
next section, we explore whether creditor rights and debt enforcement efficiency can help
reduce the extent of global zombieism.

5 Creditor Rights and Debt Enforcement

In this section, we examine whether country differences in creditor rights and debt enforce-
ment quality explain the zombie phenomenon across countries. The bankruptcy code of a
country lays out a formal legal framework for a distressed company to reorganize or liqui-
date its assets in an orderly manner under the supervision of a (bankruptcy) court. There
are large cross-country variations on whether the bankrupt law in a country is creditor-
friendly (i.e., has strong creditor rights) or debtor-friendly (i.e., has weak creditor rights).
For example, Djankov et al. (2007) show that the German bankruptcy code is more creditor-
friendly than the US bankruptcy code, although both countries have a reorganization-based
procedure. Davydenko and Franks (2008) further show that the British code is more senior-
creditor-friendly than the German code. Prior studies show that heterogeneity in creditor
rights among countries shapes credit availability, loan contracting and pricing, and economic
growth (Qian and Strahan, 2007; Bae and Goyal, 2009; Houston, Lin, Lin, and Ma, 2010;

19To show the robustness of our results, in Appendix Table 5, we show that all explanatory variables that
are important to determining cross-country variations in zombie ratios when zombie firms are determined by
the double-filtering method also help to explain cross-country variations if using the interest coverage ratio
as the only filter to define zombie firms.
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Cumming, Lopez-de Silanes, McCahery, and Schwienbacher, 2020; Beyhaghi, Dai, Saunders,
and Wald, 2021).

Strong creditor rights grant creditors legal and institutional tools to allow them to not
only gain possession of collateral but also influence the bankruptcy restructuring or liqui-
dation process to improve their recovery rates. We anticipate a pronounced presence of
zombie firms in countries with weak creditor rights, because creditors in those countries are
less able to recover their debt by foreclosing collateral or pushing delinquent borrowers into
bankruptcy (Claessens, Djankov, and Klapper, 2003).

Following prior literature, we adopt two measures of creditor rights to examine whether
cross-country variations of creditor rights can explain cross-country differences in zombie
ratios. We first use the time-invariant index of La Porta et al. (1998) (LLSV) to measure
a country’s overall level of creditor rights. The index starts at zero and adds one for each
of the following conditions that holds: (1) there are restrictions such as creditors’ consent
for a debtor to file for reorganization; (2) secured creditors gain possession of assets once a
bankruptcy petition receives approval (i.e., there is no automatic stay on creditors’ ability
to seize collateral); (3) secured creditors are ranked first in the distribution of proceeds; and
(4) incumbent management does not stay in control of the firm during the reorganization.
A higher score indicates stronger creditor rights. As an alternative measure, we adopt the
creditor rights index of Djankov et al. (2007) (DMS), who use similar measures as LLSV, to
build a time-varying index up to the year 2003. We use the index value as of 2003 to fill in
for all subsequent years.

Table 6 presents the results using our baseline specification (3). Columns (1), (2), (5),
and (6) show that if the creditor rights index in a country increases by 2, the zombie ratio in
that country decreases by about a percentage point, when zombies are measured using the
interest coverage ratio and the Z-score. The results show that firms are less likely to operate
in zombie status in countries with more substantial creditor rights.

Besides rights granted to creditors, debt contract enforcement efficiency is important for
creditors to exercise their rights to recover debt at low transactional costs. Following similar
logic for how zombieism is related to the strength of creditor rights, we investigate whether
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the efficiency of law enforcement explains cross-country differences in zombie ratios. We
adopt two measures of debt enforcement time to gauge the enforcement efficiency. The first
measure is the natural logarithm of the number of days it takes for a creditor to enforce
a simple debt contract, constructed by DLLS and measured as of 2003. The second is the
natural logarithm of the number of years of insolvency developed by DHMS.

Column (3) of Table 6 shows that when zombies are determined by IC and Z-score,
a one-standard-deviation reduction in the natural logarithm of contract enforcement days
translates into a 0.3-percentage-point decrease in zombie ratios (i.e., –0.826 × 0.317 = –
0.3). Similarly, column (4) shows that a one-standard-deviation reduction in enforcement
time translates into a 0.6-percentage-point reduction in zombie ratios. (i.e., –0.452 × 1.448
= –0.6). Columns (7) and (8) provide similar results despite slightly weaker statistical
significance.

6 Bankruptcy Law Reforms

Recognizing the importance of a modern and comprehensive bankruptcy law to contracting
efficiency and economic growth, many of our sample countries formalized their bankruptcy
laws or made significant revisions to existing laws during the sample period. For example,
Brazil enacted a new bankruptcy law similar to Chapter 11 in the United States in 2005, and
China passed its modern bankruptcy code in 2007. Prior studies show that the primary goal
of the bankruptcy law reforms in those countries was to make major updates to an outdated
bankruptcy code so as to better facilitate and improve the efficiency of the restructuring
process (Djankov et al., 2007; Pontcelli and Alencar, 2016; Rodano et al., 2016; Gopalan
et al., 2017; John et al., 2020; Li and Pontcelli, 2021). Moreover, many of these law changes
resulted in strong creditor control rights in the bankruptcy process (e.g., Brazil and Spain).20

20Appendix Table 6 provides a list of these countries and the year when their modern bankruptcy code
was enacted or a major revision to existing bankruptcy code was made. We do not consider the enactment of
the Bankruptcy Abuse Prevention and Consumer Protection Act (BAPCPA) in the United States in 2005 as
the modernization of the bankruptcy code like in other countries for two reasons. First, the major changes
made by BAPCPA focus on consumer bankruptcies, despite that some changes apply to corporations, such
as limiting the debtors’ exclusivity period for proposing a reorganization plan. Second, the strengthening
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Because the bankruptcy reforms in the eight countries in our sample are enacted in
different years, we follow prior studies to take advantage of these cross-country and time
variations to examine the causal effect of the modernization of bankrupt law on zombieism.21

Specifically, we adopt the following difference-in-differences specification:

ZombieFractioni,t = γPostReformi,t + βControli,t−1 + Y earFE + CountryFE + ϵi,t (4)

where PostReformi,t takes on the value of one for all annual observations after country i
reformed its bankruptcy code in year t-1. We include country fixed effects to account for
unobserved country-specific heterogeneity. The advantage of this approach is that it allows
for exploitation of within-country cross-time variations. If the existence or growth of zombies
is a result of an inefficient bankruptcy process, enactment of a modernized bankruptcy
procedure should encourage zombie firms or their creditors to seek bankruptcy restructuring
or liquidate firm assets in an orderly manner. Therefore, we expect a negative γ coefficient.

Table 7 presents the results. In column (1), we find that countries that enact major
reforms to their bankruptcy codes see their zombie ratio declining by 1.3 percentage points,
regardless of how zombie firms are classified. The economic magnitude of the decline in
zombie ratios is large given the average zombie ratio across our sample countries and years at
5%. The results suggest that modernization of the bankruptcy code has possibly encouraged
zombie firms to seek in-court restructuring, and the zombie ratio in those countries declines
as a result. Our results support those of Becker and Ivashina (2021), who suggest that the
inefficient resolution of insolvency plays an important role in zombie lending in European
countries.

A potential concern for our specification is that bankruptcy reforms may be a policy
response to a sudden rise in zombie problems in a country and are thus endogenous to
zombie ratios. To address this concern, we investigate the time-series dynamics of zombie

of creditor rights in the US bankruptcy process started in the late 1990s with frequent use of debtor-in-
possession financing (Ayotte and Morrison, 2009) and active involvement by hedge funds (Jiang, Li, and
Wang, 2012) and was not dramatically changed by BAPCPA.

21A few studies exploit bankruptcy reforms and the strengthening of creditor rights in our sample countries
to study their causal effects on firm investment, innovation, and growth (e.g., Acharya and Subramanian,
2009; Acharya et al., 2011b; Favara et al., 2017).
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ratios around reforms. Specifically, we adopt the following specification:

ZombieFractioni,t = γ1ReformY ear(−3) + γ2ReformY ear(−2) + γ3ReformY ear(0)

+ γ4ReformY ear(1) + γ5ReformY ear(2) + γ6ReformY ear(3)

+ γ7ReformY ear(4) + βControli,t + Y earFE + CountryFE + ϵi,t (5)

where ReformYear(-3), ReformYear(-2), ReformYear(0), ReformYear(1), ReformYear(2),
ReformYear(3), and ReformYear(4) equal one for more than two years before, two years
before, the year of, one year after, two years after, three years after, and more than three
years after reforms, respectively, and zero otherwise. The year before the reform is the
benchmark year. The time series indicators capture the annual dynamics of changes in
zombie ratios around reforms relative to those without reforms.

Columns (3) and (4) of Table 7 present the results. We find a secular decline in zom-
bie ratios after the reforms. Zombies ratios are more than two percentage points lower in
reformed countries from the third year after the reform, according to estimates in column
(3). The delayed response in zombie reduction after the reforms is related to our use of a
three-year moving average of the measures to define zombies. More importantly, our results
show that the zombie ratios in countries before the reforms are indistinguishable from those
in other countries. The parallel trend shows that bankruptcy reforms are not likely a direct
response to the sudden rise in zombie ratios in reformed countries.

We next investigate whether zombie ratios change differently after a country adopts
a more creditor-friendly law versus a more debtor-friendly law. We follow prior stud-
ies to determine whether a reform leads to a more creditor-friendly procedure (see Ap-
pendix Table 6). We replace PostReformi,t in model (4) with two interaction terms:
PostReformi,t × Strong debtor rights and PostReformi,t × Strong creditor rights. The
regression results in columns (5) and (6) of Table 7 show that the coefficients for both inter-
action terms are negative. However, the F-test strongly rejects the null that the reformed
countries experience the same changes in zombie ratios after the reforms. Countries that
adopt more creditor-friendly laws see a 1.6-percentage-point-larger reduction in zombie ra-
tios than countries that adopt debtor-friendly laws. Our results, based on a completely
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different research design, are consistent with those in Section 5. Firms are more likely to
be pushed into bankruptcy for restructuring/liquidation in countries with strong creditor
rights. Hence, firms are more likely to go out of existence rather than remain zombies in a
more creditor-friendly environment.

7 Conclusion

Zombie firms in various countries are receiving increased scrutiny and attention from both
academics and practitioners. Yet, the definition and cross-country measurement proposed
is based mainly on a single accounting measure and thus captures firms that are not true
zombies. Our study presents a two-step filtering approach based on interest coverage ratios
and default prediction models to assess the degree of zombieism: the fraction of insolvent
businesses in a country that continue to operate thanks to the support of financial institu-
tions, investors, or the government. We document that the average proportion of publicly
traded zombie firms in the world’s 20 largest economies has increased significantly over the
past three decades, going from 1.5 percent in 1990 to 3.4 percent in 2007 and 7 percent in
2019. However, the proportion remained remarkably stable during the COVID-19 pandemic
in 2020, despite substantial cross-country variations. Our multivariate analysis shows that
the expansion of the high-yield debt market contributes to global zombieism, while strong
creditors’ rights and debt enforcement efficiency help to reduce zombie ratios. Importantly,
we find that the zombie ratio fell substantially in countries following their bankruptcy law
modernization that strengthen creditor rights.

Our methodology and cross-country results have profound implications for policymakers,
especially in countries where there is a serious attempt to balance the needs of the overall
economic growth of the nation versus those of businesses and individuals who make up
the workforce. A good example is what happened during the COVID-19 pandemic, with the
looming specter of economic recession and large spikes in unemployment. Most policymakers
opted for highly subsidized interest rates and government stimuli to maintain employment,
which is a potential catalyst for large increases in zombie firms. In less dramatic times,
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our metrics and results could help guide those concerned with government’s misallocation
of resources in the assessments of zombie problems versus the less severe unemployment
consequences of low interest rates and subsidies.
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Figure 1: Fraction of Zombie Firms—Global Evidence

The figure shows the average fraction of zombie firms of the 20 largest GDP countries in the world
from 1990 to 2020. A zombie firm is defined as a firm with a three-year moving average interest
coverage ratio that is less than one and has either a three-year average Z-score or Z”-score that is less
than zero.
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Figure 3: US Bankruptcy Filing Rate

The figure shows the US public firm bankruptcy filings (including both Chapter 7 and 11) as a
fraction of total number of public firms each year from 1990 to 2020. Public firm bankruptcy filings
were retrieved from Bankruptcydata.com.
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Table 2: Summary Statistics of Zombie Proportion and Related Characteristics

This table reports mean, median, standard deviation, and 25th and 75th percentile values of zombie
proportion and related characteristics. Our sample includes all publicly traded firms with nonmissing
three-year moving average of EBITDA interest coverage, Z-score, and Z”-score from 1990 to 2020 in 20
countries that have the largest nominal GDP in 2019. Definitions of variables are provided in Table 1.

Obs. Mean Std. P25 P50 P75

(1) Zombie (IC) 529 16.108 10.275 8.333 15.044 20.764
(2) Zombie (IC & Z)) 529 4.932 5.189 1.136 3.529 6.892
(3) Zombie (IC & Z”) 529 4.953 5.490 1.121 3.465 6.928
(4) GDP growth 529 2.935 3.078 1.400 2.600 4.500
(5) Stock index returns 529 0.140 0.430 -0.038 0.117 0.243
(6) Sovereign rating (investment grade) 529 0.849 0.359 1.000 1.000 1.000
(7) Fraction of small firms 529 27.189 19.166 12.195 22.887 37.430
(8) Fraction of young firms 529 52.165 22.024 34.579 48.231 62.222
(9) Fraction of manufacturing revenue 529 46.607 16.672 34.172 47.838 55.979
(10) Interest rate 529 6.050 8.795 1.250 3.500 7.250
(11) Common law 529 0.382 0.486 0.000 0.000 1.000
(12) French law 529 0.516 0.500 0.000 1.000 1.000
(11) German law 529 0.102 0.303 0.000 0.000 0.000
(14) Bond issuance 529 44.731 137.205 1.024 7.433 29.323
(15) Bond issuance/GDP 529 1.340 2.171 0.125 0.533 1.762
(16) HY bond issuance 529 12.460 44.012 0.000 0.950 5.612
(17) HY bond issuance/GDP 529 0.308 0.515 0.000 0.090 0.409
(18) Loan issuance 475 159.633 411.172 16.999 38.166 106.888
(19) Loan issuance/GDP 475 5.458 4.902 1.479 4.021 8.100
(20) Leveraged loan issuance 475 45.353 170.970 0.000 0.520 16.681
(21) Leverage loan issuance/GDP 475 0.866 1.523 0.000 0.051 1.253
(22) Market cap 529 1.540 3.272 0.191 0.496 1.268
(23) Market cap/GDP 529 65.094 186.706 21.859 39.621 68.691
(24) Creditors rights (LLSV) 477 1.912 1.259 1.000 2.000 3.000
(25) Creditors rights (DMS) 529 1.951 1.070 1.000 2.000 3.000
(26) Contract enforcement time (DLLS) 529 5.440 0.826 5.056 5.521 5.886
(27) Contract enforcement time (DHMS) 508 0.986 0.452 0.652 0.916 1.311
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Table 7: Bankruptcy Law Reforms and the Presence of Zombie Firms

This table reports estimates from regression ZombieF ractioni,t on post-reform variables. ZombieF ractioni,t of country
i in year t is measured as the number of zombie firms, those with three-year moving average EBITDA interest coverage
less than one and Z-score (or Z”-score) less than zero, scaled by the number of publicly traded firms. The PostReform is
an indicator variable that takes on the value of one for all annual observations of country i after it makes major reforms
to its bankruptcy code. ReformYear(t)s are indicator variables that takes on the value of one for country i in the tth year
relative to the year it makes major reforms to its bankruptcy code, and zero otherwise. Strong debtor(creditor) rights
is an indicator variable equal to one if a reform is more debtor (creditor) friendly, and zero otherwise. See Appendix
6 for a list of these events. GDP growth, Stock market return, Sovereign rating (investment grade), Fraction of small
firms, Fraction of young firms, Fraction of manufacturing revenue, Low interest rate dummy, Year fixed effects, Legal
origin (French legal origin, and German legal origin), and Country fixed effects are included as controls. Variables are
defined in Table 1. Robust standard errors clustered by year are reported in brackets. *, **, and *** denote significance
at the 10%, 5%, and 1% levels, respectively.

IC &Z IC &Z” IC &Z IC &Z” IC &Z IC &Z”

(1) (2) (3) (4) (5) (6)

PostReform -1.325** -1.206**
[0.603] [0.526]

ReformYear(-3 and before) -0.629 -0.154
[1.005] [0.747]

ReformYear(-2) -0.895 -0.012
[1.366] [1.073]

ReformYear(0) 0.072 0.488
[1.801] [1.211]

ReformYear(+1) -1.129 -0.195
[1.997] [1.286]

ReformYear(+2) -1.443 -0.251
[1.250] [1.033]

ReformYear(+3) -2.041* -1.503*
[1.042] [0.776]

ReformYear(+4 and after) -2.414** -1.946**
[0.938] [0.753]

PostReform*Strong debtor rights -0.615 -0.553
[0.518] [0.441]

PostReform*Strong creditor rights -2.245** -2.052**
[0.860] [0.765]

P-value of F-test 0.011 0.012

Controls Y Y Y Y Y Y
Year FE Y Y Y Y Y Y
Country FE Y Y Y Y Y Y
Nobs 529 529 529 529 529 529
Adj. R2 0.699 0.768 0.699 0.769 0.701 0.770
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Appendix A

Measuring Zombies Using A Market-based Structural-model

In this appendix, we assess the performance of the distance-to-default (DTD) measure developed by Merton, and
commercially implemented by Moody’s KMV, in estimating the extent of zombieism in our sample. This technique
uses a firm’s current market capitalization as a proxy for its economic asset value and the historical volatility of
its market cap as a proxy for asset volatility, and compares the implied asset value to its outstanding contractual
obligations to measure how much deterioration in asset values could take place before the firm is insolvent: when the
asset values drops to the level of its obligations—i.e., a DTD of zero.22

To estimate the DTD of our sample firms, we follow the methods illustrated in Crosbie and Bohn (2003) and
Bharath and Shumway (2008). DTD in the Merton model is defined as (ln(V/F ) + (µ − 0.5σ2

vT )/σv

√
T , where V

is (unobserved) asset value, F is face value of short-term debt and half of long-term debt, T is debt maturity, µ is
the expected return on asset, and σv is the asset volatility. We use quarterly Compustat and CRSP data for US
firms, and Worldscope and Datastream data for non-US firms. When Worldscope quarterly accounting data are not
available, we rely on semiannual and annual accounting data from these sources. We exclude all nonprimary issues
and require that the stock price’s currency be the same as the one used for accounting data items.

We follow the above approach for validating Z-score and Z”-score to determine the bond rating equivalent values
of DTD, similar to Appendix Table 1. Given the unavailability of information on company defaults and bankruptcies
in many non-US countries, we use information retrieved for US firms for the validation exercises. Specifically, we
identify defaulted publicly traded US firms using bankruptcy-related CRSP delisting and Compustat deletion events,
S&P ratings (D or SD), Chapter 11 and Chapter 7 filings from bankruptcydata.com, and the list of bankruptcy filings
in Capital IQ. There are 1,782 default and bankruptcy events for which the last fiscal year-end DTD value that we
can calculate is within 24 months prior to all insolvency events.

Appendix Figure 1 presents the histogram of the last fiscal year-end value of DTD before default or bankruptcy.
The mean and median values are –0.26 and –0.70, respectively. The figure shows that more than 60% of the
observations have the value zero or below. The value of a zero DTD is therefore a fairly accurate predictor of default.
To classify zombie firms, we define three alternative measures: current DTD is less than or equal to zero, DTD is
zero or below in at least one of the recent three years, and the three-year moving average DTD is zero or below.

Appendix Figure 2 presents the time series of zombie firms as a fraction of publicly traded firms measured by DTD
in the top four GDP countries. The figure shows that the fluctuations in zombie ratios in these countries are largely
driven by variations of stock prices and volatilities, which are critical inputs to the estimation of DTD. For example,
the fraction of zombie firms in the United States is highly countercyclical based on this measure. The fraction of
zombie firms peaked in both 2000–2003 and 2008–2010, when the stock market crashed and the US economy entered
into a recession. Similarly, the fraction of zombie firms in China peaked after 2007, when the Chinese stock market
reached a historical high and crashed afterward.

22A number of studies have investigated the accuracy of the Merton (1974) model in predicting default and bankruptcy, but
the evidence is mixed (see Das, Hanouna, and Sarin (2008); McQuown (1993); Bharath and Shumway (2008) and Altman et al.
(2019), for example). Nevertheless, a recent report by McKinsey (2020) shows that Z-score is a better indicator of company
strength during a crisis than is stock market performance.
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Appendix Figure 1: Distance-to-Default Prior to Default/Bankruptcy Events

This figure reports histogram of the fiscal year-end Distance-to-Default value prior to default and bankruptcy events, which
occurred within 24 months since the last trading month. Our final sample includes 338 default and 1,444 bankruptcy events in
the United States, leading to total 1,509 unique US events among the firms that have common stock records in the CRSP and
Compustat universe.

Distance-to-default for US Default/Bankruptcy Firms
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Appendix Table 1: US Bond Rating Equivalents Based on Z-Score and Z”-Score Models

This table describes the median Z– and Z”–scores across major credit rating categories. It combines and expands Figures 10.7
and 10.15 from Altman et al. (2019). The authors gathered the underlying data from S&P Global.

Panel A: Z-Score Model

Rating 2018–2020(No.) 2017(No.) 2013 (No.) 2004–2010 1996–2001 1992–1995

AAA/AA 4.74 (14) 4.20 (14) 4.13 (15) 4.18 6.20* 4.80*
A 4.03 (67) 3.85 (55) 4.00 (64) 3.71 4.22 3.87

BBB 2.87 (222) 3.10 (137) 3.01 (131) 3.26 3.74 2.75
BB 2.29 (270) 2.45 (173) 2.69 (119) 2.48 2.81 2.25

B 1.27 (203) 1.65 (94) 1.66 (80) 1.74 1.8 1.87
CCC/CC 0.47 (23) 0.73 (4) 0.23 (3) 0.46 0.33 0.4

D –0.20 (41) –0.10 (16) 0.01 (33) –0.04 –0.2 0.05

Panel B: Z”-Score Model

Rating 2018-2020 (No.) 2013 (No.) 2006 (No.) 1996 (No.)

AAA/AA+ 7.92 (4) 8.80 (15) 7.51 (14) 8.15 (8)
AA/AA- 7.60 (10) 8.40 (17) 7.78 (20) 7.16 (33)

A+ 7.49 (19) 8.22 (23) 7.76 (26) 6.85 (24)
A 7.20 (17) 6.94 (48) 7.53 (61) 6.65 (42)

A- 6.90 (31) 6.12 (52) 7.10 (65) 6.40 (38)
BBB+ 6.52 (56) 5.80 (70) 6.47 (74) 6.25 (38)

BBB 6.23 (104) 5.75 (127) 6.41 (99) 5.85 (59)
BBB- 6.02 (62) 5.70 (96) 6.36 (76) 5.65 (52)
BB+ 5.81 (94) 5.65 (71) 6.25 (68) 5.25 (34)

BB 5.60 (96) 5.52 (100) 6.17 (114) 4.95 (25)
BB- 5.22 (86) 5.07 (121) 5.65 (173) 4.75 (65)
B+ 4.80 (81) 4.81 (93) 5.05 (164) 4.50 (78)

B 4.45 (73) 4.03 (100) 4.29 (139) 4.15 (115)
B- 4.20 (48) 3.74 (37) 3.68 (62) 3.75 (95)

CCC+ 3.95 (19) 2.84 (13) 2.98 (16) 3.20 (23)
CCC 3.57 (4) 2.57(3) 2.20 (8) 2.50 (10)

CCC- 2.90 (5) 1.72 (-) 1.62 (-) 1.75 (6)
D 0.20 (94) 0.05 (94) 0.84 (120) 0 .00 (14)
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Appendix Table 5: Robustness—Zombieism by Interest Coverage Only

This table reports estimates from regressing ZombieF ractioni,t of country i in year t on Financing channels, Creditors’
rights, and Debt enforcement efficiency. ZombieF ractioni,t is defined as the proportion of firms with three-year moving
average EBITDA interest coverage less than one scaled by the number of publicly traded firms. The explanatory variable
of Financing channels include country-level annual bond, high-yield bond, loan and leveraged loan issuance amounts, as
well as total stock market capitalization in trillions of dollars, and these figures as fraction of GDP in year t − 1. The
Creditor’s right and Debt enforcement efficiency variables include country level creditors rights from La Porta et al. (1998)
and Djankov et al. (2008), the Contract enforcement days, and debt enforcement efficiency from Djankov et al. (2003) and
Djankov et al. (2008) at year t-1. Control variables include GDP growth, Stock market return, Sovereign rating (investment
grade), Fraction of small firms, Fraction of young firms, Fraction of manufacturing revenue, Low interest rate dummy,
Year fixed effects, and Legal origin (French legal origin, and German legal origin) in year t − 1. Variables are defined in
Table 1. Robust standard errors clustered by year are reported in brackets. *, **, and *** denote significance at the 10%,
5%, and 1% levels, respectively.

(1) (2) (3) (4) (5) (6) (7)

Bond issuance 0.003***
[0.001]

Bond issuance/GDP 0.426***
[0.092]

HY bond issuance 0.009***
[0.003]

HY bond issuance/GDP 1.605***
[0.421]

Loan issuance 0.001***
[0.000]

Loan issuance/GDP 0.331***
[0.045]

Leveraged loan issuance 0.002***
[0.001]

Year FE Y Y Y Y Y Y Y
Controls Y Y Y Y Y Y Y
Nobs 529 529 529 529 475 475 475
Adj. R2 0.743 0.748 0.743 0.747 0.743 0.757 0.741

(8) (9) (10) (11) (12) (13) (14)

Leverage loan issuance/GDP 0.463***
[0.124]

Market cap 0.218**
[0.081]

Market cap/GDP 0.007***
[0.002]

Creditors rights (LLSV) -1.091***
[0.165]

Creditors rights (DMS) -0.651***
[0.155]

Contract enforcement time (DLLS) -0.202
[0.237]

Contract enforcement time (DHMS) 1.360
Year FE Y Y Y Y Y Y Y
Controls Y Y Y Y Y Y Y
Nobs 475 529 529 477 529 529 508
Adj. R2 0.744 0.745 0.758 0.755 0.745 0.742 0.756
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